
Reactions of (Triphenylsilyl)ethylene Oxide with Grignard
Reagents (and with MgBr2). A Reinvestigation

Paul F. Hudrlik,* Mohamed E. Ahmed, Ralph R. Roberts, and Anne M. Hudrlik

Department of Chemistry, Howard University, Washington, D.C. 20059

Received March 11, 1996X

Reactions of (triphenylsilyl)ethylene oxide (1) with simple Grignard reagents such as EtMgBr and
PhMgBr have been reported to yield crystalline hydroxysilanes assigned as the R-hydroxy silanes
expected from â opening of the epoxide. Reinvestigation of these reactions showed that the
hydroxysilanes were the â-hydroxy silanes 4 and 7 expected from a rearrangement-trapping
sequence; a bromohydrin, assigned as the R-bromo-â-hydroxy silane 9 from R opening, and
(triphenylsilyl)acetaldehyde (8) were also formed.

Many ring-opening reactions of R,â-epoxy silanes are
known. In most cases, ring opening occurs at the carbon
R to the silicon to give â-hydroxy silanes.1 However, in
1961, the reactions of triphenylsilylethylene oxide (1)
with simple Grignard reagents (e.g., EtMgBr, PhMgBr)
were reported to give products of â opening (e.g., R-hy-
droxy silanes 2 and 5).2 (Similar reactions were reported
for (tribenzylsilyl)ethylene oxide.2) Moreover, the reac-
tion of 1 with MgBr2 to give (triphenylsilyl)acetaldehyde
(8)3 appears to take place by a mixture of R- and
â-opening pathways: reaction of R-deuterio(triphenylsi-
lyl)ethylene oxide with MgBr2 gave 8 with deuterium
scrambled between the aldehyde and R carbons.4

Most of the studies of ring opening of R,â-epoxy silanes
have been carried out using trimethylsilyl epoxides.
Although the vast majority of ring-opening reactions of
R,â-epoxy silanes give R opening, â opening has been
observed in some other cases as well, e.g., with sterically
hindered substrates such as epoxy silanes having the (i-
Pr)3Si group.5 Because of the synthetic utility of epoxysi-
lanes1 and because phenyl-substituted silicon groups
have been shown to increase the synthetic versatility of
organosilicon compounds (phenyl substitution on silicon
allows the stereospecific replacement of the silicon group
by OH (RSiMe2Ph f ROH),6 we have reinvestigated the
reactions of epoxysilane 1 with Grignard reagents and
with MgBr2.
We have previously shown that reactions of Grignard

reagents with various R,â-epoxy trimethylsilanes give
â-hydroxy silanes that are isomeric with those expected
from direct R opening.8 The reactions were felt to occur
by an R-opening pathway: magnesium halide-promoted
rearrangement of the epoxides to R-silyl carbonyl com-

pounds and trapping with the Grignard reagents. Bro-
mohydrins, shown to be R-bromo â-hydroxy silanes, were
obtained from some of these reactions using shorter
reaction times.8 The reactions of magnesium halides
with R,â-epoxy trimethylsilanes have also been studied9,10
and have resulted in halohydrins,9a,b,d,f,g R-silyl carbonyl
compounds,9a,c-f and in a few cases, silyl enol ethers9a,c,f
(presumably from rearrangement of the R-silyl carbonyl
compounds). In most cases, the products could be ac-
counted for by R opening of the epoxy silanes.11 However,
reaction of an R-alkyl-substituted epoxy trimethylsilane
with a Grignard reagent gave an R-hydroxy silane
(presumably from â opening) along with the expected
â-hydroxy silane (1:6 ratio). When the reaction was run
with added MgBr2, the â-hydroxy silane was obtained in
good yield.8
Relatively few reactions have been carried out with

epoxy silanes having aryl-substituted silicon groups. In
addition to the above-mentioned Grignard reactions,
other ring-opening reactions of (triphenylsilyl)ethylene
oxide (1) include examples of both R and â ring opening.
Reactions with LiAlH4

3a and with (i-Bu)2AlH4,12,13 have
been reported to result in R opening; although with a
large excess of LiAlH4, the product of â opening was
observed as a minor product.3a Reaction with Me2CuLi
resulted in a mixture with predominant R opening (88:
12), while addition of BF3‚Et2O reversed the regioselec-
tivity.14 Reactions with HCl,4 (i-Bu)3Al,12b lithiated sul-
fones,15 and MeAlCl216 have resulted in predominantly
the product of â ring opening.
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Most of the reported examples of â opening of epoxy
trimethylsilanes have involved conformationally biased
systems17 or sterically hindered substrates or reagents.18
The regiochemistry of ring opening of triphenylsilyl and
trialkylsilyl epoxides has not been directly compared,
although organocopper reagents with BF3‚Et2O14 and
lithiated sulfones15 appear to give more â opening with
the triphenylsilyl epoxide.
The â-hydroxy silanes obtained from the direct R

opening of R,â-epoxy silanes have been useful in synthe-
sis. They have generally been formed in very high
diastereomeric purity and have been used in a stereospe-
cific synthesis of olefins and heteroatom-substituted
olefins1 that we introduced a number of years ago.9b,24,25
They have also been used in syntheses of alcohols26 and
diols.7 The â-hydroxy trimethylsilanes obtained from the
Grignard reactions of R,â-epoxy silanes have been also
obtained in rather high diastereomeric purity (97%,
stereochemistry consistent with trapping the R-silyl
aldehyde with Cram’s rule selectivity27) and are also
potentially useful synthetic intermediates.8

Results and Discussion

We treated epoxide 1 with EtMgBr (ether, reflux, 1-2
h) and obtained a mixture of products from which a
crystalline hydroxysilane (assigned as 4) was isolated by
chromatography in 25% yield. Recrystallization pro-
duced crystals of mp 74-75 °C (14%). (A mp of 57 °C
was obtained for the R-hydroxy silane reported from the
reaction of 1with EtMgBr.2) Similarly, we treated 1with
PhMgBr and obtained a mixture of products from which
a crystalline hydroxysilane (assigned as 7) was isolated
by chromatography in 24% yield (mp 124-125 °C).
Purification produced crystals of mp 126-128 °C. (A mp
of 128 °C was obtained for the R-hydroxy silane reported
from the reaction of 1 with PhMgBr.2) These products
were assigned as â-hydroxy silanes 4 and 7, respectively,
from the rearrangement-trapping sequence rather than
R-hydroxy silanes (2, 5) from â opening of the epoxides
or the â-hydroxy silanes (3, 6) from direct R opening of
the epoxides.

The structure of the â-hydroxy silane 4 was supported
by the following features of the 1H and 2-D (1H-1H) NMR
spectra: (1) appearance of CHOH as a one-proton mul-
tiplet at δ 3.85 that becomes an apparent quintet upon
addition of D2O, (2) presence of coupling between that
CHOHmultiplet and each of two high-field (δ 1.50, 1.72)
two-proton multiplets, (3) absence of coupling of the two
high-field multiplets with each other. These observations
rule out the isomeric R-hydroxy silane 2 (product of â
opening) and the â-hydroxy silane 3 (product of direct R
opening). In addition, a 13C NMR DEPT experiment
indicated that the hydroxyl is attached to a CH rather
than a CH2 (CH at lower field (δ 70.445) and two CH2’s
at higher field (δ 33.588 and 22.737)).
The â-hydroxy silane 7 was distinguished from the

isomers 5 and 6 by the chemical shifts in the 1H NMR
spectrum, especially the one-proton multiplet at low field
(δ 4.94 (becomes dd upon addition of D2O)) and the two
one-proton multiplets at higher field (δ 1.94 (dd), 2.12
(dd)) that displayed a geminal coupling of 15 Hz. In
addition, a 13C NMR DEPT experiment indicated that
the hydroxyl was attached to a CH rather than a CH2

(CH at lower field (δ 71.650) and a CH2 at higher field (δ
25.782)).28
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The structures of 4 and 7 were confirmed by indepen-
dent synthesis from (triphenylsilyl)acetaldehyde (8). The
aldehyde 8 was prepared by treatment of epoxide 1 with
MgBr2 (benzene/reflux).3 As mentioned above, in the
reaction of 1 with MgBr2, a mixture of R- and â-opening
pathways appears to take place (scrambling with a
deuterated substrate), while in reactions of epoxy tri-
methylsilanes with MgBr2, intermediate bromohydrins
derived from R opening have been detected. We have
studied the reaction of 1 with MgBr2 using conditions
analogous to those used for the epoxy trimethylsilanes
to see if bromohydrins could be detected. The reaction
of 1 with MgBr2 was carried out in ether (0 °C f reflux)
and was monitored by 1H NMR and GC analysis of
aliquots. As the reaction progressed, the amount of
epoxide 1 decreased, and peaks assigned to aldehyde 8
and to a bromohydrin were observed. The reactions
appeared to be quite clean, with peaks due mainly to the
above-mentioned compounds as well as to small amounts
of 1,2-dibromoethane (from preparation of the MgBr2).
From a preparative experiment, the crude product ap-
peared to be a 40:60 mixture of aldehyde 8 and bromo-
hydrin, with a small amount of epoxide 1 remaining. The
bromohydrin was isolated by vacuum liquid chromatog-
raphy (off-white crystals, mp 103-105 °C, 22% yield) and
shown to have structure 9, a product of R opening. The
structure was assigned by spectral methods; in particu-
lar, the 1H NMR spectrum in CDCl3/D2O showed three
doublets of doublets (1 proton each, at δ 3.96, 4.10, and
4.22). Two of the signals (δ 3.96, 4.10) displayed a
geminal coupling (J ) 12.88 Hz), and these two were
more complex in the absence of D2O, indicating the OH
was attached to a CH2. In addition, the 13C NMR DEPT
spectrum showed a higher field (δ 43.582) CH and a lower
field (δ 64.673) CH2, consistent with structure 9.
In early attempts to isolate and purify â-hydroxy silane

7 from the reactions of PhMgBr with epoxide 1 and with
silyl aldehyde 8, the 1H NMR spectra of the purified
products indicated that phenol was present; GC analysis
indicated the amount of phenol was comparable to the
amount of product 7. The phenol impurity could be
removed by washing with base. In order to better
understand the reactions of epoxide 1 with Grignard
reagents, we examined the crude products. In the
reaction of 1 with PhMgBr (after washing with base), we
were able to detect â-hydroxy silane 7, silyl aldehyde 8,
bromohydrin 9, 1-phenylethanol, and biphenyl. All
products were identified by GC and GC/MS (EI) and by
comparison of the 1H NMR spectra with those of the pure
compounds. [Aldehyde 8 was somewhat unstable to our
GC conditions; the GC/MS (EI) suggested that it yielded
(or contained) triphenylsilanol, and distinguishing these
compounds from epoxysilane 1 by GC was difficult
(although they could be identified by 1H NMR and mass
spectra).]
We also followed the reaction of 1 with PhMgBr by

taking aliquots and analyzing by 1H NMR and by GC.
After 1 h at 0 °C, the 1H NMR spectrum suggested a 4:4:3
ratio of epoxy silane 1, 1-phenylethanol, and phenol, and
the GC suggested that biphenyl was present in amounts
comparable to phenol and 1-phenylethanol. Little or
none of â-hydroxy silane 7 was visible. After 1 h at room
temperature, the product mixture was similar, except

that less of 1 was present, and small amounts of bromo-
hydrin 9 and â-hydroxy silane 7 were present. After 1 h
at reflux, the amount of â-hydroxy silane 7 was compa-
rable to the amounts of phenol, 1-phenylethanol, and
biphenyl; small amounts of aldehyde 8 and bromohydrin
9 were present, and essentially no epoxysilane 1 re-
mained. The amounts of phenol, 1-phenylethanol, and
biphenyl changed very little during the course of the
experiment. The reaction appeared quite clean, in that
essentially no signals other than those due to the
compounds mentioned (and traces of solvent) were present
in the 1H NMR spectra.
The presence of biphenyl was not surprising, but the

presence of phenol and 1-phenylethanol suggested a
reaction of the Grignard reagent with oxygen (reactions
were run under nitrogen) or with a peroxide impurity in
the ether (although the ether had been distilled from Na/
benzophenone). A control reaction of PhMgBr in ether
gave 1-phenylethanol, phenol, and biphenyl in compa-
rable amounts. Similar reactions using undistilled an-
hydrous ether from two different suppliers gave similar
results.
The crude product from the reaction of epoxide 1 with

EtMgBr was also examined by GC, GC/MS (EI), and 1H
NMR. Considerable amounts of â-hydroxy silane 4,
bromohydrin 9, and aldehyde 8 were found, along with
small amounts of triphenylvinylsilane. Ethanol and
2-butanol, the products corresponding to phenol and
1-phenylethanol in the reaction of 1 with PhMgBr, would
have been removed by the workup. As in the case for
the reaction of 1 with PhMgBr, the reaction mixtures
appeared clean in that essentially no signals other than
those due to the compounds mentioned (and sometimes
solvent or small amounts of epoxide 1) were present in
the 1H NMR spectra.
Since the composition of products from Grignard reac-

tions with epoxides can be influenced by the order of
addition of reagents, the reactions of epoxide 1 with
EtMgBr and with PhMgBr were run with the order of
addition reversed (epoxide added to Grignard reagent),
and the crude products were analyzed by 1H NMR, GC,
and GC/MS. The crude product mixtures appeared to
be essentially identical to those resulting from the
previous order of addition (Grignard reagent added to
epoxide).
These results show that the crystalline hydroxy silanes

isolated from the reactions of EtMgBr and PhMgBr with
epoxide 1 are the â-hydroxy silanes 4 and 7 expected from
a rearrangement-trapping sequence and not the R-hy-
droxy silanes reported.2 (They also call into question the
â opening reported for the reaction of (tribenzylsilyl)-
ethylene oxide with Grignard reagents.2) In addition, a
bromohydrin from R opening was isolated from the
reactions of 1with MgBr2. Consequently, these reactions
are analogous to those of trimethylsilyl epoxides.

Experimental Section

General Procedures. All reactions were carried out under
nitrogen, and transfers of liquids were carried out with
nitrogen-flushed syringes. Melting points are uncorrected.
NMR spectra (1H at 300 MHz and 13C at 75 MHz) were
obtained in CDCl3 with TMS (δ 0.00) and CDCl3 (δ 77.000) as
internal standards for 1H and 13C NMR, respectively. Assign-
ments in 13C NMR spectra were made by DEPT 45, 90, and
135. GC analyses were performed with a 30-m capillary SPB-1
column; the retention time of a hydrocarbon is sometimes
included. Column chromatography was performed on Florisil

(29) (a) Gilman, H.; Aoki, D.; Wittenberg, D. J. Am. Chem. Soc. 1959,
81, 1107-1110. (b) Gilman, H.; Trepka, W. J. J. Org. Chem. 1962, 27,
1414-1418. (c) Lutsenko, I. F.; Baukov, Yu. I.; Dudukina, O. V.;
Kramarova, E. N. J. Organomet. Chem. 1968, 11, 35-48.

Reactions of (Triphenylsilyl)ethylene Oxide J. Org. Chem., Vol. 61, No. 13, 1996 4397



(60-100 mesh, Fisher). Elemental analyses were carried out
by Desert Analytics, Tucson, AZ.
Anhydrous ether and THF were freshly distilled from

sodium/benzophenone. Magnesium was purchased as mag-
nesium chips (99.98%) from Aldrich. (Triphenylsilyl)ethylene
oxide (1)2,30 was prepared by treatment of triphenylvinylsilane
with m-chloroperbenzoic acid. (Triphenylsilyl)acetaldehyde
(8)3 was prepared by treatment of 1 with magnesium bromide
etherate in benzene (reflux, 1.25 h).
Reaction of (Triphenylsilyl)ethylene Oxide (1) with

Magnesium Bromide Etherate: Isolation of 2-Bromo-2-
(triphenylsilyl)ethanol (9). Magnesium bromide was pre-
pared from 0.292 g (12 mmol) of magnesium and 0.85 mL (1.85
g, 9.9 mmol) of 1,2-dibromoethane in 7 mL of anhydrous ether.
A 4-mL portion of the lower layer was added to an ice-cooled
solution of 0.604 g (2.00 mmol) of epoxy silane 1 in 10 mL of
anhydrous ether. The mixture was stirred at 0 °C for 30 min
and at room temperature for 30 min and was then heated at
reflux for 1 h. The reaction mixture was then added to 40
mL of saturated NH4Cl overlaid with 70 mL of ether. The
organic layer was extracted with saturated NaHCO3, water,
and saturated NaCl and then dried (MgSO4). The solvent was
removed on a rotary evaporator, giving 0.75 g of a light yellow
crystalline solid, mp 85-90 °C. Purification by vacuum liquid
chromatography31 (0.50 g of crude product in 2 mL of toluene
applied to 20 g of silica gel (200-425 mesh) using a 5 × 13 cm
funnel with 20 mL fractions of petroleum ether followed by
20% ether in petroleum ether) gave aldehyde 8 (0.13 g) and
bromohydrin 9 (0.133 g of mp 99-101 °C and 0.12 g of mp
103-105 °C). The bromohydrin was further purified by
vacuum liquid chromatography (5 × 10 cm funnel, 20 mL
fractions of 20% ether in petroleum ether), giving 0.11 g (22%
adjusted yield) of bromohydrin 9 as off-white needles, mp 103-
105 °C: IR (KBr) 3369 (br), 3050, 1427, 1110, 1051, 997, 742,
698 cm-1; 1H NMR (D2O added) δ 3.96 (dd, J ) 12.88, 9.69
Hz, 1 H), 4.10 (dd, J ) 12.88, 2.90 Hz, 1 H), 4.22 (dd, J )
9.68, 2.90 Hz, 1 H), 7.35-7.5 (complex, 9 H), 7.6-7.7 (6 H) [in
the absence of D2O, an additional peak at 2.22 (dd, J ) 8.87,
4.48 Hz, 1 H); multiplets at 3.96 and 4.10 more complex]; 13C
NMR δ 43.582 (CH), 64.673 (CH2), 128.068 (CH), 130.181 (CH),
131.920 (C), 136.145 (CH); GC/MS (CI, NH3) m/z (tentative
assignment, relative intensity) 400, 402 [(M + NH4)+, 92, 100],
322 (80), 320 [(Ph3SiCH2CHO + NH4)+, 50], 294 [(Ph3SiOH +
NH4)+, 14], 276 (Ph3SiOH+, 30), 216 [(Ph2SiOH + NH3)+, 20];
GC/MS (EI) m/z 276 (Ph3SiOH+, 30), 260 (30), 259 (Ph3Si+,
100), 199 (Ph2SiOH+ 40), 181 (20), 155 (10), 122 (PhSiOH+,
20), 105 (C6H5Si+, 10), 77 (C6H5

+, 10), 51 (10). GC analysis
[150 °C (1 min), 10 °C/min to 270 °C (5 min), C24H50 at 8.20
min] showed the major peak at 10.94 min (97%) and a minor
peak at 8.607 min (2%, aldehyde 8). Anal. Calcd for C20H19-
BrOSi: C, 62.66; H, 5.00. Found: C, 62.92; H, 5.04.
Reaction of (Triphenylsilyl)ethylene Oxide (1) with

Ethylmagnesium Bromide: Isolation of 1-(Triphenylsi-
lyl)-2-butanol (4). Ethylmagnesium bromide in ether (from
0.49 g (20 mmol) of magnesium, 20 mL of anhydrous ether,
and 1.4 mL (2.03 g, 19 mmol) of bromoethane) was transferred
to an ice-cooled solution of 0.604 g (2.00 mmol) of epoxy silane
1 in 7 mL of anhydrous ether. The reaction mixture was
stirred at 0 °C for 40 min and was heated at reflux for 1 h.
The mixture was allowed to cool to room temperature and was
then added to 30 mL of saturated NH4Cl overlaid with 50 mL
of ether. The organic layer was extracted with saturated
NaHCO3, water, and saturated NaCl and then dried (MgSO4).
The solvent was removed on the rotary evaporator to give 0.63
g of light yellow liquid that partially solidified. Chromatog-
raphy on Florisil using 30% ether in pentane gave 150 mg (25%
yield) of â-hydroxy silane 4 as a colorless liquid that solidified.
Recrystallization from ligroin (bp 60-80 °C) gave 90 mg (14%
yield) of 4 as white crystals, mp 74-75 °C: IR (KBr) 3587,
3061, 2912, 1427, 1108, 728, 700 cm-1; 1H NMR δ 0.88 (t, J )
7.4 Hz, 3 H), 1.32 (d, J ) 4.0 Hz, 1 H, exchanged with D2O),
1.50 (m, 2 H), 1.72 (appears as overlapping doublets, J ) 5.5,

8.6 Hz, 2 H), 3.85 (m, 1 H, on addition of D2O, becomes an
apparent quintet), 7.3-7.4 (9 H), 7.5-7.6 (6 H); 13C NMR δ
9.986 (CH3), 22.737 (CH2), 33.588 (CH2), 70.445 (CH), 127.914
(CH), 129.478 (CH), 135.048 (C), 135.693 (CH); 2-D (1H-1H)
NMR (δ correlated with δ) 0.88 with 1.50; 1.50 with 0.88 and
3.85; 1.72 with 3.85; 3.85 with 1.50 and 1.72; GC/MS (CI, NH3)
m/z (tentative assignment, relative intensity) 350 [(M +
NH4)+, 31], 332 (M+, 38), 294 [(Ph3SiOH + NH4)+, 10], 276
(Ph3SiOH+, 100), 216 [(Ph2SiOH + NH3)+, 12]; GC/MS (EI)
m/z 276 (Ph3SiOH+, 10), 259 (Ph3Si+, 70), 199 (Ph2SiOH+,
100), 181 (20), 155 (10), 122 (PhSiOH+, (10), 105 (C6H5Si+, 10),
77 (C6H5

+, 10). GC analysis [150 °C (1 min), 10 °C/min to 270
°C (5 min), C24H50 at 8.83 min] showed a major peak at 9.36
min (100%).
Reaction of (Triphenylsilyl)acetaldehyde (8) with

Ethylmagnesium Bromide: Isolation of 1-(Triphenylsi-
lyl)-2-butanol (4). Ethylmagnesium bromide in ether (from
0.146 g (6.00 mmol) of magnesium, 7 mL of anhydrous ether,
and 0.37 mL (0.540 g, 5.00 mmol) of bromoethane) was added
slowly to 0.150 g (0.496 mmol) of aldehyde 8 in 10 mL of
anhydrous ether. The reaction was stirred at room temper-
ature for 1 h and then added to 40 mL of saturated NH4Cl
overlaid with 40 mL of ether. The organic layer was washed
with saturated NaHCO3, water, and saturated NaCl and then
dried (Na2SO4). The solvent was removed on a rotary evapo-
rator, giving 0.19 g of a colorless liquid that solidified.
Chromatography on Florisil using 20% ether in petroleum
ether gave 0.117 g (73% yield) of â-hydroxy silane 4 as white
crystals, mp 70-71 °C. The IR, 1H NMR, 2-D 1H-1H NMR,
13C NMR with DEPT (45/90/135), GC/MS (CI, NH3), and GC/
MS (EI) of this sample were equivalent to those of the sample
of 4 prepared from epoxy silane 1 and EtMgBr. GC analysis
[150 °C (1 min), 10 °C/min to 270 °C (5 min), C24H50 at 8.91
min] showed a major peak at 9.53 min (99%). Anal. Calcd
for C22H24OSi: C, 79.47, H, 7.27. Found: C, 79.59, H, 7.30.
Reaction of (Triphenylsilyl)ethylene Oxide (1) with

Phenylmagnesium Bromide: Isolation of 1-Phenyl-2-
(triphenylsilyl)ethanol (7). Phenylmagnesium bromide in
ether (from 0.851 g (35.0 mmol) of magnesium, 15 mL of
anhydrous ether, and 3.2 mL (4.77 g, 30 mmol) of bromoben-
zene) was transferred to an ice-cooled solution of 0.604 g (2.00
mmol) of epoxy silane 1 in 10 mL of anhydrous ether. The
reaction mixture was stirred at 0 °C for 15 min and was then
heated at reflux for 1 h. The cooled mixture was added to 40
mL of saturated NH4Cl overlaid with 50 mL of ether. The
organic layer was washed twice with 5%NaOH, with saturated
NaHCO3, water, and saturated NaCl and then dried (MgSO4).
The solvent was removed on the rotary evaporator to give 1.00
g of yellow liquid that partially solidified. Chromatography
on Florisil using 30% ether in petroleum ether gave 0.18 g
(24% yield) of â-hydroxy silane 7 as white crystals, mp 124-
125 °C. The product was further purified by triturating with
10 mL of pentane, giving 0.124 g of white crystals, mp 126-
128 °C (lit.29a,c mp 131-133 °C, lit.29b mp 135-137 °C): IR
(KBr) 3567, 3049, 1426, 1108, 728, 700 cm-1; 1H NMR δ 1.74
(d, J ) 3.5 Hz, 1 H, exchanged with D2O), 1.94 (dd, J ) 15.0,
4.6 Hz, 1 H), 2.12 (dd, J ) 15.0, 9.6 Hz, 1 H), 4.94 (m, 1 H; in
the presence of D2O, dd, J ) 9.6, 4.6 Hz, 1 H), 7.2-7.6
(complex, 15 H); 13C NMR δ 25.782 (CH2), 71.650 (CH), 125.476
(CH), 127.321 (CH), 127.893 (CH), 128.418 (CH), 129.476 (CH),
134.929 (C), 135.792 (CH), 136.241 (small, impurity), 146.789
(C); GC/MS (CI, NH3) m/z (tentative assignment, relative
intensity) 398 [(M + NH4)+, 10], 380 (M+, 10), 363 (M+ - OH,
10), 294 [(Ph3SiOH + NH4)+, 10], 276 (Ph3SiOH+, 100), 216
(10); GC/MS (EI) m/z 362 (M+ - H2O, 2), 301 (20), 259 (Ph3-
Si+, 63), 199 (Ph2SiOH+, 100), 181 (27), 105 (C6H5Si+, 17), 104
(18), 77 (C6H5

+, 16). GC analysis [70 °C (5 min), 10 °C/min to
270 °C (10 min), C28H58 at 24.17 min] showed a major peak at
26.05 min (92%).
Reaction of (Triphenylsilyl)acetaldehyde (8) with

Phenylmagnesium Bromide: Isolation of 1-Phenyl-2-
(Triphenylsilyl)ethanol (7). Phenylmagnesium bromide in
ether (from 0.150 g (6.20 mmol) of magnesium, 7 mL of
anhydrous ether, and 0.5 mL (0.745 g, 4.8 mmol) of bromoben-
zene) was slowly transferred to an ice-cooled solution of 0.150
g (0.496 mmol) of aldehyde 8 in 10 mL of anhydrous ether.
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The reaction mixture was stirred at 0 °C for 15 min, heated
at reflux for 1 h, and added to 40 mL of saturated NH4Cl
overlaid with 40 mL of ether. The organic layer was washed
with saturated NaHCO3, two portions of 5% NaOH, water, and
saturated NaCl and then dried (MgSO4). The solvent was
removed on the rotary evaporator, giving 0.30 g of a crude
product that solidified. Recrystallization from pentane gave
0.090 g (48% yield) of â-hydroxy silane 7 as white crystals,
mp 134-135 °C (lit.29a,c mp 131-133 °C, lit.29b mp 135-137
°C). The IR spectrum of this sample is very similar to that of
a sample of 7 prepared from epoxy silane 1 except the latter
had a larger peak at 1043 cm-1. The 1H NMR, 13C NMR
(except for a small peak at δ 136.241 which was present only
in the spectrum of the product from epoxysilane 1 and

PhMgBr), DEPT(45/90/135), GC/MS (CI, NH3), and GC/MS
(EI) spectra were essentially identical to those of a sample of
7 prepared from 1. GC analysis [70 °C (5 min), 10 °C/min to
270 °C (5 min), C28H58 at 24.16 min] showed a major peak at
26.13 min (94%).
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